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(54) DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To provide a display device which can charge one pixel 
sufficiently even if a video signal is processed with a low frequency 
for OA devices having resolution of high definition. 
CONSTITUTION: This device is provided with a data bus line Sm 
(m=1-p) applying voltage corresponding to a video signal, a gate bus 
line Gn (n=1-q) applying a selecting signal, and pixels VDnm holding 
voltage corresponding to a video signal. Two switching elements 
Qnm and Pnm for one pixel are connected to the same data bus 
line, connected data bus lines hold a pixel VDnm between, them and 
adjacent data bus lines Sm, Sm+1 are used alternately for each row, 
gate bus lines Gn have pixels VDn-1m of two lines and a capacitive 
display panel connected to the Dnm. 
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(57) [3Sfa] 

mm b femjE^ saw * * a 

xH>sm (m= i~p) a#Mt^£G«w*y 

-h/UH>Gn (n=l — q) t, 
l/fc«E&fiWt5B*VDnmtM^ ir>CD®f£ 
\ZM VX 2 t?CDX-f y >^*^Q n mKZ*P n m;^ 

-f>Gnte* 2 7^f >^Ol^VD n - 1 m&^V D n 
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(2) 

1 

^/U7^> (Sm ; m= 1 — p ; pteft£OIE&&) 
t. 

a««#ftBHlU"rsy-h/tX^'f > (Gn ; n=l~ 
q ; q teffit£>IEffi&) 

ttE«k«B"»lC»ftbfc*ffiS«»t'Sia* (VDn 
m) ££«t*, 

ME1 TXD®^JC^LT2^>C0X-r y?>tf1tr? (Qn 
m&^Pnm) ^-f-^/U7^> (Sm) 10 
2tl, WEy-h/tX^-f > (Gn) \t. 2^-f>#© 
Hlg (VDn-lm^VDnm) y^ 1 
>*fn=? (Pn-lm0Qnm) fc»tt3nTV>*# 

stt**/^*^ (i) &«rr*c:a:*w«t"r**^« 

So 

*/t*/W**«T*H-IB**l (VDnm ; mte-«) 

(QnmWPnm) tfi. wimmmFl 
(VDnm;mtt-e &«ttJ:^^E«^nfc 2*© 20 
f-^/U7^> (Sm^Sm+l) ch, ffftfcSES 

jc««i*n***tt«*n*^ (i) 
i Efltox^BB. 

[■MM 3] ItEMttS^*^ (1) »*» fifrE5£ 
*tt**/X*;Hfe«flrr«R— H*W (VDnm;mli 

— ® ic45v^x. He 1 w*i/TRtt sn^ 2 

^©7<yf>y*? (QnmWPnm) StrEM 
*?9 (VDnra;mtt-^) ICRSW* 1 *G>5*-*A 

x^-r > (sm) fc*abT««^n**«ta^^* 
;v (i p ) t?**2:i:*»«fc-r*l»*aiE«oa^ 50 

[m*bi4] «E*«t*«/wi' (i) 

-f>CTSirr^^if-^ F^f/t (Ail) t> 
>t:Wt^^2T-^ H^-f A (A 12) i^^T 

im#ms] itSr-^AX^O (Sm) fcSWS 
[0 0 0 1] 

M*Jt©«ffl#M *55Wtt«a*^£M«fiH&E« 

»TS&&bfttf&fc i s*€+»fc*«-r* 2i 

[0 0 0 2] *«*^£W«««E1t*Il^bTffl^fc 



ttBT7 - 5 6 5 4 4 

2 

— K^S^TVr£(tT^<, OA«8ggtf>^Sg£:bT 

stacSBft cRTJcJt^rwawi«©t)0&#»fc* 

[0 0 0 3] b*>U ^IOA88^I%^6 4 
0X4 8 0ggT^C0^l/, »3itJ|ifflOA«gC0®* 
^Kte 1280X102 4jgS<h* iSffiU0&a*£1fttt 

wa^tbTMta&fflVifc*^ 

ffiteWbiEfiOWEEfcXateBlftrr*) *ffoT^*fc 
[0 0 04] 

[0005] zti\*~?ho?7>mzmmw%.z>, 

T (BIT, ««3lHPtL-C*»fe«fc*WT«Wr*) 

[0 0 0 6] 01 9^r^P^ TFTMlCfir- 
^/UH> (A*««> SI, S5, ~, 
-h/U7-f> (**««) Gl, - f G4, 
'J^Xtf^X^bT^D. ^(D^TICTFTPI 

1, P44, -dU>f!yf>^ttT8R$n 

[0 0 0 7] y-hAX^-f >-ea«StlfcffOTFT 
^ONt^ zt\z£r). T-^/U7-f>(:EPHi$nfc 
ft«««9«E**ftH*«*VD 1 1, VD44, 

»-r*ctT«iB^«fcn*. fiy»bT^si»«ic»« 
bT»ao«#3Wft**©T, *©a5ftas«WT* c 

[0008] (lcd) 

At, h;U5^ >«»:8«snfcy- hH7-f /t 
0*6«lJ&S*VCt>*. y-hH^A*&ON«£6WU 

w&m isTmsm&izftmztiz. 

[0 0 0 9] * H7-f /W6flttSn5«E^ A 
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(3) 

3 

[0 0 10] L#U KMUKlb <onn'BLX*&7firt 
K^oTte, II07'Jy* (££^£) ££CTL£ 

[0 0 11] 

[«W^««UJ:3 4:«Hffl fet, t£*<Z>«&^ 
^gfTll 6 4 0X4 8 0^©*««<D#«i££*? 
^OA«gK:;tfJfcTi*T*K 9MM0flMUK*ttOOA 

•SKatjfc-rsfcM: i i«fc*»r*ii*iffljMs< uzti 
ft. 

[0012] *mhi&, jJEB«jftft«HfcT5t)©Tr, 
antra ut^aw t r*. 

[0 0 13] 

> (Sm ; m= 1 ~p ; pteft&CDlE&ft) fc, MRS 
h/XX9-f > (Gn ; n = l— q ; q 

#"r*H* (VDnm) <h£<BA. I&E 1 ^(DH^ld** 
ItaoOX-fyf^f (QnmWPnm) 
-t-^/U7<> (Sm) fc»«Sn* tWW-hA 
X^O (Gn) tt, 2 ^-f >#<£>@i3l (VDn-lm 
ROTDnm) fiO-^CD^yf >^*f (P n - 1 

CD £^br«ij£-f*. 

[0 0 14] *«MOjB2 0»a©*^ft«JCfe 

ViTtt, HEMtta^** (1) tt. ME§Stt3c 
^*;VS«^-r*H-H*^I (VDnm;m«-S) 
fc*3V>T, «rtBl^©1B*fc:»bTWt&nfc2t3©^ 
(QnmRtXPnm) ft£llX$!l 

(VDnm ; mKi— © £»tf£5lcBBB2nfc2#(D 
T-^/U7<> (SmRt*Sm+l) fr»C3£S 

fc««*n***«*^*^ (i) **bT«wtf 




«ll¥7-5 6 5 44 

[0 0 15] *»«©«3©»»©i*Sti:* 
Wit ME««t*R/Wl< (1) HU IttEMttX 
SA*;V&«J5ft-r*H— PB*8I (VDnm ; mte— 5£) 

tie 1 OCOffltCWLTRH' 2 OOX 
-f v^>9%=^ (QnraWPnm) ^ S9BI1*#I 

(VDnm; mfci— 5£) fcRftf* 1 #G0^-* AX 7 
-f> (Sm) fc*ilT»«*n5Mtt«*^*^ 

(1* ) Stlt»«t5. 

[0 0 16] *»W©»4<Z)W«©a*S«tt, 
»E«*tt»3ft^*^ (1) ^l^^or- 

-*F^<-fA (All) » 2 
JBE£(PIS:#S * AX >^CEPiirr-5m 2 5^— * 

H^-TA (A 12) t^WbT*^"T^. 
[0 0 17] JEfc, *»«O*5 0)W»©«*StH 

i5er-^/U7<> (sm) izwuu^n^y'—^mm 

[0 0 18] 

[ffJH] 44Mi0fBl. SB 3* R»a4©»«©S^8 

Uni - *^— ^;U7^f >Sm (m= 1 ~ p ; pteffilcO 
a««^*fflHnT*y-hA*^>f >Gn 
(n = l-q ; qtt:ffig<DIE&&) 

^yf>^f (WjJLK, TFT^) Qnm^Fnm 

y ^ >?m^~Q n m&r;P n m^rff^^^S £BB L 
T» y— hAX^-T >Gnl££tK ±T2^>#<£« 
% V D n - 1 mRtf V D n m & R ^ICS^T # * «fc 5 
«* VD nmi t)**Of -^«ES*«t«i» 

[0 0 19] 02&tf03te* S§1* ^3, RtfSf|4(D 

o. 3COfEffi311j^i3EB-r^p ^r^/U7>f>S 
m+ 1 ICfcfc, 7 l/-A^MT®tt^6t^T-^f E 

[0 0 2 0] i2 (a) liy— h/U7-< >Gn3&*S« 

No. 3tt«l7^-A<Df=-^«EE^«»*nT*0. 

[0 0 2 1] 0 2 (b) liy-WUH>Gn+l^ 
SKSnTlf^KttTftD. IU*No. 2tC«**COIE 

No. 3tc%>^tn$n^ 0 s^No. 3tc#^^ns 
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[0 0 2 2] 133 (a) Kty— h/U7-f >Gn + 2dt 
DtNo. 3©«ffi*ft&*b£©i&tH3 (b) "CfcO* 

[0 0 2 3] J^±<D^ptC*^^T«, 10©lB*fc:» 

l*<7>y-hAX^^>GnJC<tD, PP#lCJiT2^>f 
>»(DI* VD n - 1 mROTD nm$S«^t S J; 5 

[0 0 2 4] *%^2, S3, Rtf*4©« 

/U7-f>Gn (n = l~q ; qteffit©IE&&) 

IC«UT2'30X-r^5 i >yai^ TFT^) 
QnmWP nm?&^-r-^/U7<>Sm«}:ffilS 

±T 2 ^ -f >#CDjIi3& V D n - 1 mRtf V D n m £ f^&# 
£SRT£5£5fc:U #l5llVDnmi:t)**©T- 

[0 0 2 5] 01 4te, ^2&t*M404$f£ 40 

t5. mmzmm-tzfrtbiz, isno. ui*n 
o. 3cr>m^ib^fta-r^o B+^-a^x^-f >s 

[0 0 2 6] SI 3 (a) liy-h/UM>Gn^S 
&S*lT^£>ttarr&tK £<DB5. l*No. llCtelE 
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6 

[0 0 2 7] 013 (b) ^y-WU7^>Gn+l 
a*»R$nTV>*ttfflT»D* H*No. 1 

0 O . 3tct>^iD^n^. ewino. 3fc»^a*n 

[0 0 2 8] 014 (a) tty~WU7-f>Gn + 2 

i^no. 3(Dm&&m&7Kisize>&mi 4 (b) r& 

[0 0 2 9] «±©J:5fc#$Mim*, l^OpWfcS* 
IT 2 ~D(D*<< y^ytfM^Q n mRtfPnm^m 

>^©®^VD n - 1 mWV D n m£M^T^ * £ 5 

\Zs ^fom<D&TZWj<C£&^Z l > 
[0 0 3 0] 

[0031] **««<o«ft«?K/t*;i' 1 «> 
icwisu&MtffiSffliin-rs^— ^Ax^-r >sm (m= 

-h/U7-f>Gn (n= l~q ; q ktffiKOiEKft) 

*«*T*lJ6fcU 1S»©®3R^UT2^0X-I > y^> 
(TFT) Qnm&tfPnm^flO— f-?/tX7 
-f >Sm«fc»ttU K2^C0TFTQnmStfPnm 

[0032] $^2Rt/i3H *sa«w©»a*^ 
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m 



(5) 

7 

[0033] i^iatc^viT, *$mm<D&^&n\t* & 
^--^y h A<D%tmm&&m s \z^t 0 a i h^-^ax 

7<>Sm (m= 1-p) ic^^n^-x-^ K^-f i0 
/\\ A2«y-h/U7^>Gn ( n = 1 ~q) \Z&M 

[0 0 3 4] ^-^H^-TA*MfflIS5BCO»^^S3 
6 (a) fc, y-h K^A»$&C(D*fifc£|g| 6 

(b) ic^n^n^To ^-^K^-fAAi^Mffiir^ 

a >^ft^^B 2 , fttf pg03«JE5££6? B 3 «> S« 

[0 0 3 5] y-hF^AA2£S»rr*y- 
y-HmEE^sc2^6«^^nrv^. ^-r^>^ 
bw&ssw. y-hmjE%^eBC2-c^ y-h 5» 

[0 0 3 6] *^Jfi«©a^«B©ftBS«^cr>^ 
SS22IJ&W 

[0 0 3 7] BEHCET* 3? 

gSBCD^— ^/U7-f>S 1, S3, »-fcStt£tlfc 
±4IB i -*K5-YA\ Al 2liffift#@cD?-^AX^ 

^>S2, S4, -jcs^n^T^-^H^-r/^ 

A2«y-hA;*5'-'f >Gn (n= 1 ~q) lC»HS$n 
[0 0 3 8] 5 s -* h^^fA-ffliSB' 

010 (a) ic^-r. T-^H7-rnAii^Ai2 
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8 

£gBB 3j&^i«$ntV^ fl ^^ffiSgfBl' T 

H9-f;tfl(k«r-*DATA lJW*T«5 s *-*F9'f 
Affl*#T-^DATA2tlTai^$n5 B *-fa> 
y«Wt«B2TH RJMT* (*¥HIWHS» 
CK^it^m^VS) ^Sr-^H7-f /UlRtfA2 

B3TI1 BWfcSKl^-^F^-f AAl&tfA2#& 

[0 0 3 9] **lS«|<Z>«5Sft«oa-««#0^ 
-f ^ >^»^€rSI 1 1 tCaVT. 
^3 

® i 2 ic*»l8©JB3SaS«IK:««*^iS«o*»** 
[0040] ***«c!)*ft*^/^*;n • fftfcfl 

■^^^U^mEE^^UnT^^-^AX^-r >Sm (m 
= l~p ; pteffitCDIEffiW »«tt*»&l«nrr<5 
y-h/U7^>Gn (n=l-q ; qfct&tOIEgE 
K) fc, »fc(fcB^k:»*bfc«BEft«»"r*M»VDn 
m££«*T*lJ«U 1 ^<D®*fc^tUT 2 t3<E>X-f y 
9* > ^*fQ n mWP n m£ f^— 9 /U ^ -f > S 
mBfcffiRU tt2^M7f^ilffQnm&tfP 
nm£fr«fcH— :#lRlfcEBbT* y- h/\*X5-f >G 
nKl<kD, ±T 2 7^f >^©I^VD n - 1 m&^VD 

H-8ft©K«ttEWi*«tS J; 3 \z LTV^o 
[0 0 4 1] SfcHl 3Rtfiai 4«, *ftiK0!|g>iK& 

[0 0 4 2] ^^{C^V^T, *SSJfi«O^KBtt, ^ 

y hA# <Ds¥*ffl#tJi££0 1 6 tc^To A 1 \$jt— 
^U7-f>Sm (m=l-p) fe^^nfc^-^H 
y^n. A2iiy-WU7<>Gn (n=l—q) 

s«anfcy-M«^-f/t7r»*. 
[0043] &fz. f^H7<nAi$wnf- 
^ H^AMWfflB, RtW-hF^nA2S»fflrr 

^4^^1 
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• 



(6) 

9 

[0 0 4 4] H0lw*5V>T. *SOW«)«^8BH & 
5*/^;V:x.-y FA# f . =r— 5 F^/tMfMSB' . 

;^W-yhA#* CDB«B**&H 1 8 Iw^-T. 9 2 

hm;ui2, &i;y-hF^;u2, Mtftcisa 10 

[0 0 4 5] 5r— * F^-f /tftHBMB' tt*2* 

[0 0 4 6] 

*oy-F/tx^>f PP#fci:T2^-f >#0> 

8z<DOAmm\zttfe-cz+ mE*<D£{t*Vi±-?%s 

[0M©®#feIB9J] 

[0 1 ] *5S9!®9 l Sa6«te«*«^K«0*ft«^ 
/WWCDjf|/£0-?fc-5. 

[02] $1, S3. ^i4a)«fa wixiN) © 

1) T^So 

[03] 91. 93, Rtf»4©»« OBlftKM) © 

2) Tfc*o 49 
[04] 1 SBSWtasJ^SWOiftHT 

[0 5] 91 *16M©*a*/t*^i= >y h ©ff M«J«0 

[0 6] 0 6 (a) «aiiaB«©T-^H7^nH« 

gs©«j£0, 06 (b) tt*i*»«©y->F^-fn 

[0 7] X 1 *I»|O»»0ft«l*O?^ 5 >y 
[0 8] **9i©*2*««»C«a»*tt1R©«]*H'C 50 




^H¥7-56544 

[09] &2nmm<D&7Krt*)v^~yv<Dumm&m 

[01 0] *2*JS«©7 f -^F^-f/t*JW«©«l«H 

[0ii] *2*««©*^sB©#a«9©^-f5> 

[012] Mn©«3MkMlc«««ittBa>aUUE 

[01 3] 92, 93. &^4(Z)#a (93HJ60IJ) 
©»wftBO*fl:tta^*^«>iftffH31IBK0 «-© 
1) TT^^o 

[014] 92, 93. &tKfll4<Ot»B W3MCIKM) 
©a*«B©««tt**/t*;Ko»ffKaRWH (*© 
2) 

[01 5] *»K©»3*jt«^«*a^ttB©»«0 

[016] SSSUflloJlS^*^-; h©B»t* 
0T&£. 

[01 7] *5£^©94SaSW{c^^^SBco««0 

[01 8] m4mmm<DWK/**)V3--y hommmfc 
[019] «*cD«a*jR/t*/i/ ©*« 

[0 2 0] fl£*©«a*^/^*^ (92«£*M) 

DRF#<0R0!] 

Sm (m=l-p) -f-^/U^-O 

Gn (n = l— a) — y— h/U7-f > 

VDnm-B* (MW 

No. l~No. 4— IS* 

Qnm, Pnm-X-fyf^f, TFT 

Al 2-925=-* H7^ A, Tffl^-^F^-f A 

A, A' , A#. A# f -Sm/WPa-yh 

B, B f -^-^F^-f ASflWW 

c-y-FF^nsiWBS 

Al-r-^H7-fA 
A2-y-hF7^t 

bi, bi" "toaLtmsuMto 

B3-BPi«JBE«^a 

Da t a-BMMB*§- 
DATA-»t-^ 

C2-y-h«EE56£fiK 
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11 

DATAl-±«r-* F^-Y/tESfcfl^-* 
[011 



(7) 4$§I¥7- 5 6 5 4 4 

DATA 2 -Tfifl'T*-* H AVBSfcft^-* 
[0 2] 




(a) Gh**<J*r n Sm 



Sm+I 



• ffii<N0LlfcttSn 



Gn+I 



Grv+2 



Gn 



Gn+T 







I NO " 1 




T 


No.2 




No. 3 


1 




m 

Ho A 


1 

T 



Srm2 



Grt+2 - 







T 


No J 




JL 
f 


Si* 

N0.2 






No.3 


JL 

5 




Mi* 
Na4 


T 
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ims) 



A2 
1- 



\ 

K 







\ 

Gl 




-St 




-S3 














JS-i 


| 012 


] 013 


G3 






Q22-V 
VD22 


V023 ^> 




{ 


2 







[07] 



[06] 



vs 
Data 



^B2 



-B3 



DATA 



HS f VS 



*4«P 



"i 



^C2 



^ ><; 



IK 

•A 



f 



t 
1 

ft 



f 

s 

ft 



HH1 



W O Q Q — CM 

> 3 9 2 « o 



— CM 

CO CO 



CD 



[08] 



Data 
hs ? vs 



1 - A * 



11 



] c 



I A2 f T T T TIM ■ 
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(9) 
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[09] 

% 2 XfeW n**R m JUL - vWWtfB 



At 



_h/H'l — V ^ -f 



A2 






-S1 


-S3 


5 










G2 
V 




A-VD1I - 






G3 
1 




VD2I 


VD22 * 


- VD23 Jt - 



I I 
I 



is 



D01 DOE 



[010] 



vs 

Datd 



Tdata 



B1 i 



urns 



-B3 



[gill] [SI 2] 




07 tO 
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[013] 



[HI 4] 



(^02) 



(a) Gn^#J^ n Sni 
. gfeNal Ptt Sn -> L_ Gn 

GrH-l 



Sm+f 



Gm2 



No. 



Sjtt*"2 



S* 

No.4 



• 8ii*No.1M£Sn 



Shi 



Sm+2 



Gn+t 



Gih-2. 



No. I 



Na3 



No. 2 



IB* 

No.4 



I- 


Iff 


4$ <*• 


Ji- 




jfp.. 



ft' 

e 

a: 

CM 

+ 



iLty tod 

its 

jurat 



(3 



it 

HP 



I 



1 



1 

ii 



3 ve- 



si- 
^1* 



L 



C 



— <M 
C + + 

e> c c 



[01 53 



Data 
HS.VS 



-A* 



T_^-AJ f 

cz5 r 4 

A2 




[0163 

*3 flflWX E 



4 



All — 



UOt 



002 U03 U04 



A2 l\ 



—si 



62 



,021 



S2 -S3 — S4 



-^-[VDH VD12 — *- VDl 
^Pt2 Vl3 



022 



Ik 



, Q23 
VD23 
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mi 7] 

*4 "JE5W1 0*WR ItoWK m 



[018] 



Data 
HS.VS 



7-7 



,-A» 



L_3 1 




II 9] 



All- 
A2 IV 



U01 UQ2 
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